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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments with respect to claims 1-14 have been considered but are moot in 
view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

3. Claims 1-6 and 12-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Non-patent literature "Adaptive intemally turbo-coded ultra wideband-impulse radio (AITC- 
UWB-IR) by Yamamoto N Et Al, published on May 11, 2003 in view of Bar-Ness (US 
2005/0201446). 
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As per claims 1 and 14, Yamamoto teaches, a transmitting method in an ultra-wideband 
communication system performing communications by sending repetitive pulse trains to a 
communication path, said transmitting method comprising: 

assuming that m-piece pulses are transmitted per one bit of information bits (Yamamoto, II. 
UWB-IR, "A. Every transmitter sends Ns pulses for each data bit." Ns pulses are equal to "m- 
piece pulses". ) 

("m" is a natural number not less than 2)" (Y amamoto, Intro, In the UWB-IR method 
systems repeats and transmits pulses per each bit." If there is the repetition of pulses m can not 
be less than 1), 

and that a coded rate is (k/n) ("k" is a natural number not less than 1, and "n" is a natural 
number not less than 2) (Yamamoto, Fig 4 shows the code rate = 1/n. In turbo coding the 
input has to be at least 1 and n has to be a number greater than k so in this case n can not be less 
than 2.); 

transforming a k-bit information bit train to (k*m)-piece pulses in total (Y amamoto, Fig. 4, 
Where di represents each bit of k-bit information bit train. The k-bit information train goes into 
the turbo encoder to get encoded. The di.ns bits are the output of the turbo encoder which is the 
input to the UWB transmitter. The encoded bits are furthered coded with repetition block code in 
the turbo encoder. The di.ns then form n-piece repetitive bit trains. These repetitive bit trains 
then get formed into (k*m) piece pulses in total by a pulse generator inside the UWB transmitter. 
S tr (k) (t) is formed which is the transmitted signal of the UBW-IR system which is (k*m)-piece 
pulses in total."); and 
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transmitting sequentially the (k*m)-piece pulses to the communication path (Yamamoto, 
Fig. 4 Out going of the UWB Transmitter. In the UWB transmitter [s tr (k) (t)] = (k'^m)-piece 
pulses is formed which is the transmitted signal of the UBW-IR system. An impulse radio signal 
is composed of a number of sequential or parallel pulses ), 

wherein the (k*m)-piece pulses are composed of n-piece repetitive pulse trains (Yamamoto, 
Fig. 4 (k*m)-piece pulses the output of UWB transmitter. The di.n encoded bits are equal to n- 
piece bits. The di.n bits are further coded using repetition block code forming n-piece bit trains. 
The n-piece bit trains are transformed to n-piece pulse trains by the pulse generator inside the 
UWB transmitter. Impulse radio systems can deliver one or more data bits per pulse; however, 
impulse radio systems more typically use pulse trains, not single pulses, for each data bit. The 
impulse radio transmitter produces and outputs a train of pulses for each bit of information." ). 

Yamamoto does not clearly teach, wherein the n-piece repetitive pulse trains are 
composed by performing, in accordance with a state of the communication path, weighting on a 

plurality of encoded bits, the weighting being performed such that, for each of the encoded bits, a 
number of repetitive pulses allotted to the encoded bit is based on the susceptibility of the 
encoded bit to an adverse effect, with an encoded bit that is susceptible to the adverse effect 
being allotted more repetitive pulses than an encoded bit that is not susceptible to the adverse 
effect, thereby adaptively adjusting the number of repetitive pulses of each of the n-piece 
repetitive pulse trains, and wherein the repetitive pulse trains themselves constitute radio waves 
transmitted from an antenna. 

Bar-Ness teaches, wherein the n-piece repetitive pulse trains are composed by 
performing, in accordance with a state of a communication path, weighting on a plurality 
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of encoded bits ( Bar-Ness, fig. 4-6 and T[[0055] "According to an aspect of the present 
invention, the transmitted signal (s(t)) is modulated using an optimal number of pulses per bit, 
Nsopt, computed by the dynamic adaptation technique. The adaptation technique utilizes channel 
state information in order to adopt Nsopt " By coming up with the optimal number of pulses 
weighting on encoded bits is taking place, because one bit will have more pulses than another for 
example. See also 1[[0021], [0024], [0051-65] ), the weighting being performed such that, for 
each of the encoded bits, a number of repetitive pulses allotted to the encoded bit is based 
on the susceptibility of the encoded bit to an adverse effect ( Bar-Ness, T|[0061] "According to 
those equations, if Ns is the only parameter that affects the SNR, a lower probability of error can 
be obtained by increasing the number of pulses per but Ns." See also t[0062] "...as the SNR not 
only depends on how many pulses per symbol Ns are transmitted" The adverse effect being a 
higher SNR), 

with an encoded bit that is susceptible to the adverse effect being allotted more 

repetitive pulses than an encoded bit that is not susceptible to the adverse effect ( Bar-Ness, 
fig.5 and 6 and Tl[0061] "According to those equations, if Ns is the only parameter that affects 
the SNR, a lower probability of error can be obtained by increasing the number of pulses per but 
Ns." See also T|[0062] "...as the SNR not only depends on how many pulses per symbol Ns are 
transmitted" More pulses are being transmitted per bit the higher the SNR is, so a better BER 
can be achieved ), thereby adaptively adjusting the number of repetitive pulses of each of 
the n-piece repetitive pulse trains ( Bar-Ness, T[[0052] "Fig.l in accordance with the principles 
of the present invention utilizing the dynamic adaptation based on the changes in the 
transmission channel." The number of pulses are changed dynamically or adaptively according 
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to the changes in the communication channel. The radio is an UWB-IR and therefore it is 
inherent that repetitive pulses are transmitted ), and wherein the repetitive pulse trains 
themselves constitute radio waves transmitted from an antenna ( Bar-Ness, 1|[()053] "The 
channel 430 is a wireless channel. Signals are received via an antenna arrangement (not shown in 

the figures) at the base station and at the mobile station" Therefore the repetitive pulse trains of 
the UWB-IR radio in Bar-Ness are being transmitted via an antenna ). 

At the time at which the invention was made it would have been obvious to one of 
ordinary skill in the art to modify Yamamoto with the components of Bar-Ness in the UBW-IR 
transceiver of fig.4. 

The motivation would be to lower BER and be able to adapt to channel effects as taught 
by Bar-Ness inT|[0021] and [0062]. 



As per claim 2 Yamamoto teaches, a receiving method in an ultra-wideband 

communication system performing communications by sending repetitive pulse trains to a 
communication path said receiving method comprising: 

receiving a transmit signal as n-piece received pulse trains (Yamamoto, Fig.4 Transmitted 
signal from UWB transmitter to the pulse correlator. R(t) is the received signal ), 
the transmit signal being n-piece repetitive pulse trains transmitted (Y amamoto, Fig.4 The 
UWB transmitter is transmitting n-piece repetitive pulse trains.) after a k-bit information bit 
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train is encoded to an n-bit encoded bit train (Y amamoto, Fig.4 K-bit information is encoded 
in the turbo encoder.) at a coded rate of (k/n) ("k" is a natural number not less than 1, and 
"n" is a natural number not less than 2), (Y amamoto, Fig 4 shows the code rate = 1/n. In 
turbo coding the input has to be at least 1 and n has to be a number greater than k so in this case 
n can not be less than 2.) 

and subsequently the n-bit encoded bit train is transformed to the n-piece repetitive pulse 
trains; ( Yamamoto, Fig.4 Output of the UWB transmitter is the transmitted signal composed of 
repetitive pulse trains.) 

outputting number of repetitive pulses composing each of the n-piece received pulse trains, 

(Yamamoto, Fig. 4 UWB transmitter is outputting the pulse trains comprising of n-piece pulse 
trains which are then transmitted therefore received pulses by the receiver by the pulse 
correlator.) 

based on pulse train information or bit train information received beforehand; 

(Yamamoto, Fig.4 Bit train information is coming out of Turbo encoder then going into the 
UWB transmitter to form pulse train information which then the pulse train information is the 
output of the UWB transmitter.) 

correlating individually pulses composing the n-piece received pulse trains (Yamamoto, 
Fig.4 Pulse correlator receives the n-piece pulse trains which are then correlated by the pulse 
correlator.) with a predetermined template wave shape, (Yamamoto, Fig.2 shows the 
predetermined wave shape. Fig.2 shows the template signal for the typical received waveform in 
Fig.l. Fig. 3 also shows the normalized signal correlation function.) thereby outputting 
correlation values;( Yamamoto, Fig.4 output of pulse train correlator.) thereby providing n- 
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piece integrated values;( Yamamoto, Fig.4 Output of pulse train integrator. ) making soft 
decision for the n-piece received pulse trains (Yamamoto, Fig.4 The turbo decoder is able to 
make the soft decision. The output of the pulse train integrator goes into the turbo decoder.) 
based on tlie n-piece integrated values, thereby outputting the soft decision results for n 
bits;(Yamamoto, Fig.4 The turbo decoder is receiving the integrated values and making the soft 
decision resulting in n bits which is the out put of the decoder.) and making hard decision in 
decoding (Yamamoto, Fig.4 Hard decision unit is making the hard decision.) for the n-piece 
received pulse trains based on the soft decision results for n bits,(Y amamoto, Fig.4 Input of 
the turbo decoder is n bits coming from the output of the pulse train integrator. Therefore the n- 
piece received pulse trains resuhs in n bits. ) thereby outputting the k-bit information bit 
train as a decoded information signal. (Y amamoto, Fig.4 output of hard decision block.). 

Yamamoto does not clearly teach, wherein the n-piece repetitive pulse trains are 
composed by performing, in accordance with a state of the communication path, weighting on a 
plurality of encoded bits, the weighting being performed such that, for each of the encoded bits, a 
number of repetitive pulses allotted to the encoded bit is based on the susceptibility of the 
encoded bit to an adverse effect, with an encoded bit that is susceptible to the adverse effect 
being allotted more repetitive pulses than an encoded bit that is not susceptible to the adverse 
effect, thereby adaptively adjusting the number of repetitive pulses of each of the n-piece 
repetitive pulse trains, and wherein the repetitive pulse trains themselves constitute radio waves 
transmitted from an antenna. 
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Bar-Ness teaches, wherein the n-piece repetitive pulse trains are composed by 
performing, in accordance with a state of a communication path, weighting on a plurality 
of encoded bits ( Bar-Ness, fig.4-6 and T|[0055] "According to an aspect of the present 
invention, the transmitted signal (s(t)) is modulated using an optimal number of pulses per bit, 
Nsopt, computed by the dynamic adaptation technique. The adaptation technique utilizes channel 
state information in order to adopt Nsopt " By coming up with the optimal number of pulses 
weighting on encoded bits is taking place, because one bit will have more pulses than another for 
example. See also 11[0021], [0024], [0051-65] ), the weighting being performed such that, for 
each of the encoded bits, a number of repetitive pulses allotted to the encoded bit is based 
on the susceptibility of the encoded bit to an adverse effect ( Bar-Ness, TI[0061] "According to 
those equations, if Ns is the only parameter that affects the SNR, a lower probability of error can 
be obtained by increasing the number of pulses per but Ns." See also T|[0062] "...as the SNR not 
only depends on how many pulses per symbol Ns are transmitted" The adverse effect being a 
higher SNR ), 

with an encoded bit that is susceptible to the adverse effect being allotted more 
repetitive pulses than an encoded bit that is not susceptible to the adverse effect ( Bar-Ness, 

fig.5 and 6 and T|[0061] "According to those equations, if Ns is the only parameter that affects 
the SNR, a lower probability of error can be obtained by increasing the number of pulses per but 
Ns." See also Tl[0062] "...as the SNR not only depends on how many pulses per symbol Ns are 
transmitted" More pulses are being transmitted per bit the higher the SNR is, so a better BER 
can be achieved ), thereby adaptively adjusting the number of repetitive pulses of each of 
the n-piece repetitive pulse trains ( Bar-Ness, ^[[0052] "Fig.l in accordance with the principles 
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of the present invention utilizing the dyaamic adaptation based on the changes in the 
transmission channel." The number of pulses are changed dynamically or adaptively according 
to the changes in the communication channel. The radio is an UWB-IR and therefore it is 
inherent that repetitive pulses are transmitted ), and wherein the repetitive pulse trains 
themselves constitute radio waves transmitted from an antenna ( Bar-Ness, Tl[0053] "The 
channel 430 is a wireless channel. Signals are received via an antenna arrangement (not shown in 
the figures) at the base station and at the mobile station" Therefore the repetitive pulse trains of 
the UWB-IR radio in Bar-Ness are being transmitted via an antenna ). 

At the time at which the invention was made it would have been obvious to one of 
ordinary skill in the art to modify Yamamoto with the components of Bar-Ness in the UBW-IR 

transceiver of fig.4. 

The motivation would be to lower BER and be able to adapt to channel effects as taught 
by Bar-Ness in 11[0021] and [0062]. 

As for claim 3, Yamamoto teaches, a transmitting device usable in an ultra-wideband 
communication system performing communications by sending repetitive pulse trains to a 
communication path, said transmitting device comprising: 

an encoder operable to encode a k-bit information bit train (Y amamoto, Fig.4 Multiple dis 
represent k-bit information bit trains which then are the input of the Turbo encoder) to an n-bit 
encoded bit train (Yamamoto, Fig.4 ) at a coded rate of (k/n) ("k" is a natural number not 
less than 1, and "n" is a natural number not less than 2), (Yamamoto, Fig 4 shows the code 
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rate = 1/n. In turbo coding the input has to be at least 1 and n has to be a number greater than k 
so in this case n can not be less than 2.) on condition tliat m-piece pulses are transmitted per 
one bit of information bits (Y amamoto, II. UWB-IR, "A. Every transmitter sends Ns pulses for 
each data bit." Ns pulses are equal to "m-piece pulses". ) 

("m" is a natural number not less than 2) (Yamamoto, Intro, In the UWB-IR method systems 
repeats and transmits pulses per each bit." If there is the repetition of pulses m can not be less 
than 1 ) and the coded rate is (k/n); (Y amamoto, Fig 4 shows the code rate = 1/n. In turbo 
coding the input has to be at least 1 and n has to be a number greater than k so in this case n can 
not be less than 2.) and a transmitting unit operable to generate n-piece repetitive pulse 
trains (Y amamoto, Fig 4 UWB transmitter can generate n-piece repetitive pulse trains.) based 
on the n-bit encoded bit train encoded by said encoder, (Y amamoto. Fig 4 The output of 
turbo encoder produces the n-bit encoded bit train then that bit train goes into the UBW therefore 
it is based on n-bit encoded bit train.) thereby transmitting sequentially the n-piece repetitive 
pulse trains to the communication path, (Yamamoto, Fig 4 The UWB transmitter is 
transmitting the n-piece repetitive pulse trains to the communication path. An impulse radio 
signal is composed of a number of sequential or parallel pulses.) wherein pulses included in the 
n-piece repetitive pulse trains transmitted by said transmitting unit amount to (k'^m) pieces 
in total, (Yamamoto, Fig. 4, Where di represents each bit of k-bit information bit train. The k-bit 
information train goes into the turbo encoder to get encoded. The di.ns bits are the output of the 
turbo encoder which is the input to the UWB transmitter. The encoded bits are furthered coded 
with repetition block code in the turbo encoder. The di.ns then form n-piece repetitive bit trains. 
These repetitive bit trains then get formed into (k*m) piece pulses in total by a pulse generator 
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inside the UWB transmitter. S tr (k) (t) is formed which is the transmitted signal of the UBW-IR 
system which is (k*m)-piece pulses in total.") . 

Yamamoto does not clearly teach, wherein the n-piece repetitive pulse trains are 
composed by performing, in accordance with a state of the communication path, weighting on a 
plurality of encoded bits, the weighting being performed such that, for each of the encoded bits, a 
number of repetitive pulses allotted to the encoded bit is based on the susceptibility of the 
encoded bit to an adverse effect, with an encoded bit that is susceptible to the adverse effect 
being allotted more repetitive pulses than an encoded bit that is not susceptible to the adverse 
effect, thereby adaptively adjusting the number of repetitive pulses of each of the n-piece 
repetitive pulse trains, and wherein the repetitive pulse trains themselves constitute radio waves 
transmitted from an antenna. 

Bar-Ness teaches, wherein the n-piece repetitive pulse trains are composed by 
performing, in accordance witli a state of a communication patli, weigliting on a plurality 
of encoded bits ( Bar-Ness, fig.4-6 and T|[0055] "According to an aspect of the present 

invention, the transmitted signal (s(t)) is modulated using an optimal number of pulses per bit, 
Nsopt, computed by the dynamic adaptation technique. The adaptation technique utilizes channel 
state information in order to adopt Nsopt " By coming up with the optimal number of pulses 
weighting on encoded bits is taking place, because one bit will have more pulses than another for 
example. See also 11[0021], [0024], [0051-65] ), the weighting being performed such that, for 
each of the encoded bits, a number of repetitive pulses allotted to the encoded bit is based 
on the susceptibility of the encoded bit to an adverse effect ( Bar-Ness, t[0061] "According to 
those equations, if Ns is the only parameter that affects the SNR, a lower probability of error can 
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be obtained by increasing the number of pulses per but Ns." See also T[[0062] "...as the SNR not 
only depends on how many pulses per symbol Ns are transmitted" The adverse effect being a 
higher SNR ), 

with an encoded bit that is susceptible to the adverse effect being allotted more 
repetitive pulses than an encoded bit that is not susceptible to the adverse effect ( Bar-Ness, 

fig. 5 and 6 and ]|[0061] "According to those equations, if Ns is the only parameter that affects 
the SNR, a lower probability of error can be obtained by increasing the number of pulses per but 
Ns." See also T|[0062] "...as the SNR not only depends on how many pulses per symbol Ns are 
transmitted" More pulses are being transmitted per bit the higher the SNR is, so a better BER 
can be achieved ), thereby adaptively adjusting the number of repetitive pulses of each of 
the n-piece repetitive pulse trains ( Bar-Ness, 1I[0052] "Fig.l in accordance with the principles 
of the present invention utilizing the dynamic adaptation based on the changes in the 
transmission channel." The number of pulses are changed dynamically or adaptively according 
to the changes in the communication channel. The radio is an UWB-IR and therefore it is 
inherent that repetitive pulses are transmitted ), and wherein the repetitive pulse trains 
themselves constitute radio waves transmitted from an antenna ( Bar-Ness, ]I[0053] "The 
channel 430 is a wireless channel. Signals are received via an antenna arrangement (not shown in 
the figures) at the base station and at the mobile station" Therefore the repetitive pulse trains of 
the UWB-IR radio in Bar-Ness are being transmitted via an antenna ). 

At the time at which the invention was made it would have been obvious to one of 
ordinary skill in the art to modify Yamamoto with the components of Bar-Ness in the UBW-IR 
transceiver of fig.4. 



Application/Control Number: 10/582,974 Page 14 

Art Unit: 2611 

The motivation would be to lower BER and be able to adapt to channel effects as taught 
by Bar-Ness inTl[0021] and [0062]. 

As per claim 4, Yamamoto in view of Bar-Ness teaches, the transmitting device as 
defined in claim 3, further comprising: 

a transmitting control unit operable to generate control information on number of the 
repetitive pulses included in each train of the n-piece repetitive pulse trains transmitted by 
said 

transmitting unit ( Bar-Ness, fig.4 Adaptation Algorithm unit 412 represents the control unit to 
alter n-piece repetitive pulse trains ). 

As per claim 5, Yamamoto in view of Bar-Ness teaches, the transmitting device as 
defined in claim 4, wherein said transmitting control unit is operable to acquire 
communication path information on the communication path, thereby generating the 
control information based on the acquired communication path information ( Bar-Ness, 
Tl[0061] "According to those equations, if Ns is the only parameter that affects the SNR, a lower 
probability of error can be obtained by increasing the number of pulses per but Ns." See also 
T|[0062] "...as the SNR not only depends on how many pulses per symbol Ns are transmitted" 
The communication path information is SNR, and the control would be controlling the number 
of pulses per bit according to the measure of the SNR ). 

As per claim 6, Yamamoto in view of Bar-Ness teaches, the transmitting device as 
defined in claim 4, wherein said transmitting control unit comprises: 
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a pulse generator operable ( Yamamoto, fig.4 inherently would have to have a pulse generator 
), in accordance with the control information generated by said transmitting control unit ( 

Bar-Ness, fig.4 412 generates Nsopt which is sent to Adaptive Modulator ), to repetitively 
generate a plurality of pulses for each encoded bit of the n-bit encoded bit train encoded by 

said encoder, thereby outputting the n-piece repetitive pulse trains (Yamamoto, Fig.4 The 
turbo encoder also uses repetition code. Meaning if the encoded bit is 0 the code could be 000. 
By having the repetitive bit trains which are formed by using repetition code going into the pulse 
generator of the UWB transmitter the system is transmitting a plurality of pulses predetermined 
per kind of bit if each encoded bit 0 or 1 ) , the plurality of pulses being predetermined 
according to a kind of each encoded bit ( Bar-Ness, fig.4 data buffer is storing information on 
how many pulses per bit depending on the channel conditions. Also see fig.6 element 605, since 
it is storing the Nsopt then the pulses are being predetermined according to each kind of bit, 0 or 
1 ). 

As per claim 12 Yamamoto teaches, A receiving device usable in an ultra- wideband 
communication system performing communications by sending repetitive pulse trains to a 
communication path, said receiving device comprising: 

a receiving unit operable to receive a transmit signal as n-piece received repetitive pulse 

trains, (Yamamoto, Fig.4 Transmitted signal from UWB transmitter to the pulse correlator. R(t) 

is the received signal.) 

the transmit signal being n-piece repetitive pulse trains transmitted after a k-bit 
information bit train is encoded (Yamamoto, Fig.4 The UWB transmitter is transmitting n- 
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piece repetitive pulse trains. K-bit information is encoded in the turbo encoder.) to an n-bit 
encoded bit train at a coded rate of (k/n) ("k" is a natural number not less than 1, and "n" 
is a natural number not less than 2), (Y amamoto, Fig 4 shows the code rate = 1/n. In turbo 
coding the input has to be at least 1 and n has to be a number greater than k so in this case n can 
not be less than 2.) 

and subsequently the n-bit encoded bit train is transformed to the n-piece repetitive 
pulse trains (Yamamoto, Fig. 4 Output of the UWB transmitter is the transmitted signal which is 
repetitive pulse trains); a pulse wave-shape correlator operable to correlate individually pulses 
(Y amamoto, Fig. 4 Pulse correlator. ) composing the n-piece received repetitive pulse trains 
with a predetermined template wave shape (Yamamoto, Fig.2 shows the predetermined wave 
shape. Fig.2 shows the template signal for the typical received waveform in Fig.l), thereby 
outputting n-piece repetitive correlation value trains in correspondence with the n-piece received 
repetitive pulse trains; (Y amamoto, Fig.4 Output of the pulse correlator corresponds to received 
repetitive pulse trains before hand.) based on pulse train information or bit train information 
received beforehand (Yamamoto, Fig.4 The pulse trains information is being transmitted by the 
UBW transmitter. At the same time those pulses are representing the bit trains as well.) n-piece 
repetition numbers for the n-piece repetitive correlation value trains outputted by said pulse 
wave-shape correlator; (Yamamoto, Fig.4 Output of the correlator.) an integrator operable to 
divide into n intervals the n-piece repetitive correlation value trains outputted by said pulse 
wave-shape correlator, n-piece repetition numbers for the n-piece repetitive correlation 
value trains outputted by said pulse wave-shape correlator ( Yamamoto, Fig.4 Pulse train 
integrator. ) and to integrate the n-piece repetitive correlation value trains for each divided 
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interval, (Yamamoto, Fig. 4 Pulse train integrator ) thereby outputting n-piece integrated 
values (Yamamoto, Fig.4 Output of the pulse train integrator.); a decoder operable to make 
soft decision for the n-piece received repetitive pulse trains (Y amamoto, Fig.4 Turbo decoder 
) based on the n-piece integrated values outputted by said integrator (Y amamoto, Fig.4 The 
output of the integrator.), thereby outputting the soft decision results for n bits (Yamamoto, 
Fig.4 Output of the turbo decoder.); and a decision unit operable to make hard decision in 
decoding for the n-piece received pulse trains (Y amamoto, Fig.4 Hard decision block ) based 
on the soft decision results for n bits outputted by said decoder (Y amamoto, Fig.4 the soft 
decision is going into the hard decision block. ), thereby outputting the k-bit information bit 
train as a decoded information signal (Yamamoto, Fig.4 Output of the hard decision block). 

Yamamoto does not clearly teach, wherein the n-piece repetitive pulse trains are 
composed by performing, in accordance with a state of the communication path, weighting on a 
plurality of encoded bits, the weighting being performed such that, for each of the encoded bits, a 
number of repetitive pulses allotted to the encoded bit is based on the susceptibility of the 
encoded bit to an adverse effect, with an encoded bit that is susceptible to the adverse effect 
being allotted more repetitive pulses than an encoded bit that is not susceptible to the adverse 
effect, thereby adaptively adjusting the number of repetitive pulses of each of the n-piece 
repetitive pulse trains, and wherein the repetitive pulse trains themselves constitute radio waves 
transmitted from an antenna; and a receiving control unit operable to output, based on pulse train 
information or bit train information received beforehand, n-piece repetition numbers for the n- 
piece repetitive correlation value trains outputted by said pulse wave-shape correlator. 
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Bar-Ness teaches, wherein the n-piece repetitive pulse trains are composed by 
performing, in accordance with a state of a communication path, weighting on a plurality 
of encoded bits ( Bar-Ness, fig.4-6 and T|[0055] "According to an aspect of the present 
invention, the transmitted signal (s(t)) is modulated using an optimal number of pulses per bit, 
Nsopt, computed by the dynamic adaptation technique. The adaptation technique utilizes channel 
state information in order to adopt Nsopt " By coming up with the optimal number of pulses 
weighting on encoded bits is taking place, because one bit will have more pulses than another for 
example. See also 11[0021], [0024], [0051-65] ), the weighting being performed such that, for 
each of the encoded bits, a number of repetitive pulses allotted to the encoded bit is based 
on the susceptibility of the encoded bit to an adverse effect ( Bar-Ness, TI[0061] "According to 
those equations, if Ns is the only parameter that affects the SNR, a lower probability of error can 
be obtained by increasing the number of pulses per but Ns." See also T|[0062] "...as the SNR not 
only depends on how many pulses per symbol Ns are transmitted" The adverse effect being a 
higher SNR ), 

with an encoded bit that is susceptible to the adverse effect being allotted more 
repetitive pulses than an encoded bit that is not susceptible to the adverse effect ( Bar-Ness, 

fig.5 and 6 and T|[0061] "According to those equations, if Ns is the only parameter that affects 
the SNR, a lower probability of error can be obtained by increasing the number of pulses per but 
Ns." See also Tl[0062] "...as the SNR not only depends on how many pulses per symbol Ns are 
transmitted" More pulses are being transmitted per bit the higher the SNR is, so a better BER 
can be achieved ), thereby adaptively adjusting the number of repetitive pulses of each of 
the n-piece repetitive pulse trains ( Bar-Ness, ^[[0052] "Fig.l in accordance with the principles 
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of the present invention utilizing the dyaamic adaptation based on the changes in the 
transmission channel." The number of pulses are changed dynamically or adaptively according 
to the changes in the communication channel. The radio is an UWB-IR and therefore it is 
inherent that repetitive pulses are transmitted ), and wherein the repetitive pulse trains 
themselves constitute radio waves transmitted from an antenna ( Bar-Ness, Tl[0053] "The 
channel 430 is a wireless channel. Signals are received via an antenna arrangement (not shown in 
the figures) at the base station and at the mobile station" Therefore the repetitive pulse trains of 
the UWB-IR radio in Bar-Ness are being transmitted via an antenna ); and 

and a receiving control unit operable to output ( Bar-Ness, fig.4 421 adaptive 
modulator in the Rx represents a receiving control unit ), based on pulse train information or 
bit train information received beforehand ( Bar-Ness, fig.4 Ns is the information received 
beforehand ). 

At the time at which the invention was made it would have been obvious to one of 
ordinary skill in the art to modify Yamamoto with the components of Bar-Ness in the UBW-IR 
transceiver of fig.4. 

The motivation would be to lower BER and be able to adapt to chaimel effects as taught 
by Bar-Ness inTl[0021] and [0062]. 

Regarding claim 13, which inherits the limitations of claim 1 and 12, the claimed method 
including the features corresponds to subject matter mentioned in the rejection of claims 1 and 
12 is applicable hereto. 
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Allowable Subject Matter 
4. Claim 7-11 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SANTIAGO GARCIA whose telephone number is (571)270- 
5 1 82. The examiner can normally be reached on MONDAY- FRIDAY 7:30 AM - 5 :00 PM 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on (571) 272-3042. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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/SG/ 

/CHIEH M FAN/ 

Supervisory Patent Examiner, Art Unit 261 1 



